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Course:
AG-AMII-01.422

  Agriculture Mechanics II

Unit 3:



Tractor Maintenance and Operation
Lesson 1:
Identifying Tractor Power Systems

Georgia Performance Standards: 
AG-AMII-3 a-e
Academic Standards:                        ELA12LSV1, ELA9RL5
National Standards:

Objectives: 

1. 
To gain an understanding of the major tractor 

                              systems and how they relate to tractor power.

2. To identify components of major tractor systems.

3. To identify the uses of major tractor system components.

4. To correlate major tractor system parts and functions to servicing and maintaining tractors.

Teaching Time:
   5 hours
Grades: 9-12

Essential Question: What are the major tractor power systems and how do they work?
Unit Understandings, Themes, and Concepts:

Students will gain an understanding of major tractor systems and their components, as well as how these systems are used and serviced.
Primary Learning Goals:

Students will be able to explain the usage, components, and servicing of major tractor systems.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks



____ Self Assessment
References:

Safe Tractor Operation and Daily Care.  4th edition.  American Association for 
Vocational Instructional Materials. Wintersville, GA ISBN 0-89606-056-X

John Deere Operator’s Manual.  John Deere Waterloo Works, Moline, IL 0MAR113290 Issue A6.

Silleto, Thomas A. & Dale O. Hull & Thomas A. Hoener & W. Forrest Bear.  Safe 
Operation of Agricultural Equipment.  Hobar Publications.  Minneapolis, 
MN.  1996. 

FMO-Fundamentals of Machine Operation, Tractors, Deere & Company, Moline, 

 IL.1994.

Materials and Equipment:
Tractor

Screen

Projector

Power Points:

Tractor Systems

NAPNewDevelopmentsWeb
Web Resources:
http://en.wikipedia.org/wiki/Tractor#Engine_and_fuels
http://www.farmtractormanuals.com/
http://www.howstuffworks.com/ Type in system example “cooling system”
http://www.howstuffworks.com/turbo.htm
http://www.howstuffworks.com/gear.htm
http://www.howstuffworks.com/gear-ratio3.htm
http://www.howstuffworks.com/differential.htm
http://www.howstuffworks.com/clutch.htm
http://www.howstuffworks.com/engine1.htm
http://www.howstuffworks.com/diesel.htmm
http://www.howstuffworks.com/bearing.htm        

http://www.howstuffworks.com/camshaft.htm
Georgia Performance Standards: 
AG-AMII-3 a-e
AG-AMII-3:  Students will implement a tractor maintenance and operation program. 
   a. 

Explain a tractor maintenance program.

   b. 
Develop a detailed tractor maintenance calendar using the manufacturer=s service recommendations.

   c. 
Interpret service manual for tractor maintenance.

   d. 
Interpret a service manual for a tractor.

   e. 
Perform basic service and maintenance recommendations on a tractor.

Academic Standards:                        ELA12LSV1, ELA9RL5
ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set:  A tractor is a complex machine.  It takes a lot of components working together to keep a tractor operational.  In order to carry on proper service and maintenance of a tractor, you must understand how the components work together to keep the machine running and productive. 

TRACTOR SYSTEMS 

· SEE ACCOMPANYING POWERPOINT- TRACTOR SYSTEMS
I.  Tractor Engines 

A. Engine- Classification

· With the demise of steam powered tractors in the late 1800’s, most modern tractors are equipped with internal combustion engines.

· Internal combustion engines are identified by the number of strokes in the cycle and by the type of fuel that is used to run them.
B.  Common Tractor Engine Classifications.

1. 4 stroke Cycle

· Diesel

· Gasoline

· LP

2. 2 Stroke Cycle

C. Internal Engine Parts

1. Cylinder

2. Piston

3. Connecting Rod

4. Crankshaft

5. Camshaft

6.  Intake Valve

7. Exhaust Valve

D. 4 Stroke Cycle

	Name of Stroke
	Piston 
	Intake Valve
	Exhaust Valve
	Crankshaft

	Intake
	Down
	Open
	Closed
	½ revolution

	Compression
	Up
	Closed
	Closed
	1 revolution

	Power
	Down
	Closed
	Closed
	1 ½ revolutions

	Exhaust
	Up
	Closed
	Open
	2 revolutions


II.    Major Tractor Systems 


On-line reference:  http://www.fanshawec.on.ca/disability/ld/apprentice/chapter12.htm
A.    Intake System

       Parts/ Uses

1. Pre-cleaner- serves to catch particles before entering air cleaner.  Creates “vortex” or air swirl.

2. Air Cleaner- keeps 99% of dust particles from entering engine and causing wear.

a. Inner filter- should never get dirty- Safety valve

b. Outer filter- should be serviced and changed.

3. Connecting Hoses/Tubes – makes connections from pre-cleaner to air cleaner to manifold. Clamps should make air tight connections.

4. Intake Manifold-  delivers air(diesel) or air/fuel mix(gasoline/LP) to each cylinder.

5. Intake Valve- opens to allow air or air fuel mix into cylinder during intake stoke. Closes to seal combustion.

6. Turbocharger (if used)- provides more air to cylinder to boost power. Powered by exhaust.

7. Intercooler (if used)- provides cooling to air to allow more air to be forced into cylinder increasing horsepower

B.  Exhaust System



            Parts/ Uses




1. Exhaust Valve- opens to allow burnt gases to escape 



   During  exhaust stroke.  Closes to seal combustion.

2. Exhaust Manifold- Combines cylinders together to form 
    one Pipe for the elimination of exhaust gases.




3.  Muffler- Quiets engine noise and eliminates sparks.

a. Reverse Flow

b. Straight Through

4.  Exhaust Cap (if used)- Prevents rain, insects, debris, etc
       from entering engine while at rest.



     C.    Lubricating Systems- Full Flow and By-Pass



          Parts/ Uses

1. Crankcase Reservoir (Oil Pan)-  Holds oil reserve for 

Engine use.  Retains particles cleaned from oil for changing.

        2.  Oil Pump-  Provides pressure to circulate oil through the

                                   system.

                              3.  Oil Filter-  Provides cleaning/ filtering of solid particles 



    from oil supply.

        4.  Oil Passages-  allows oil to pass through engine block to 

        areas that need lubrication.

   5.  Pressure Regulating Valve- regulates oil pressure.



        6.  Oil gauge/light-  provides the operator with indication of 



    Oil mpressure. 

· Oil goes to:




-  Camshaft Bearings





-  Crankshaft main bearings
-  Valve train

· Cylinder Walls

D.Electrical System 

     Parts/ Uses

1. Battery- stores electrical power for systems.

2. Ground Cable (negative)- connects battery to frame for

                                    grounding.

                              3.  Key Switch- connects battery power to starter and 



   Tractor systems.

        4.  Ammeter gauge-  gives the operator a reading of battery

                                   charge.



        5.  Voltage Regulator- regulates output voltage from 
                       alternator to battery.

        6.  Starter Solenoid- engages power to starter.



        7.  Starter- spins engine flywheel to crank.



        8.  Distributor- “distributes” electrical power (spark) each 



   spark plug and cylinder.

8. Coil- increases electrical voltage to make spark ‘Jump” the

    gap.

9. Alternator- provides battery charging.

10. Spark Plug (gasoline only) provides ignition of compressed 

                                 gases in each cylinder by making spark “jump” the gap.

        11. Power Cable (positive)- connects battery positive to 

  Electrical connections requiring power usually via a fuse
   panel for protection.

E. Cooling Systems – Air cooled and Liquid cooled



Parts/ Uses

1.  Radiator- Holds Coolant, provides heat exchange with 

                           air (convection) to cool engine.

2.  Coolant Holding Tank (Plastic)- provides fluid exchange with 

                           radiator. Recovery and storage.

3.  Pressure Cap- Keeps liquid from exiting radiator. Keeps debris

                           from entering radiator. Provides pressure on system to 


       increase boiling temperature. 1lb pressure = 3 degree increase 
4.  Fan-  draws air through radiator to facilitate heat exchange 
          And cooling.

5.  Fan Belt- connects engine power to water pump to circulate 

                           coolant.

6.  Water Pump- the “heart” of the system.  Circulates liquid 

                           coolant through system to absorb heat from the

                           block (conduction).

7.  Water Jacket- passages within the engine block to allow liquid 

                           to circulate and absorb heat.

8.  Thermostat- device that is controlled by the temperature of 

                           coolant. Closes when cold to hold coolant in block until
       operating temperature is reached usually 180 degrees or 
       above. Opens at operating temperature to allow coolant 
       circulation to radiator.

9.  Connecting(Radiator) Hoses- connect upper and lower 

                           radiator ports to engine block for exchange of coolant.

10. Liquid (Coolant)-  Distilled water and antifreeze combine in

                           recommended ratios to provide cooling and to prevent 
                           freezing of the liquid in winter months.  

                          Three types of antifreeze available:

a. Ethylene Glycol- Permanent anti freeze.

                                                      Will not boil away. Poisonous if ingested.

b. Alcohol base- will boil away.

c. Environmental friendly- “Sierra” non-

                                                      poisonous.


F.  Fuel Systems


     1.  Gasoline  



Parts/ Uses



  a.  Fuel Tank- holds reserve fuel for engine use.




  b.  Fuel Pump- transfers fuel from tank to carburetor.




  c.  Carburetor- atomizes fuel and mixes it with air in 



       correct proportions and delivers it to the cylinder via 



         the intake manifold.




  d.   Fuel Filter- removes solid residue from fuel before it 



        enters the cylinder. Can have sediment filter to 



        separate moisture from fuel also.



             e.  Fuel Lines- connect the fuel tank to the carburetor to 

                                   provide fuel to the engine.



       2.  Diesel



 Parts/Uses

a. Fuel Tank- holds reserve fuel for engine use.

b. Fuel Pump- transfers fuel from tank to injection pump.

c. Fuel Filters- removes solid residue from fuel before it enters the cylinder. Can have sediment filter to separate moisture from fuel also.

d.  Injection Pump-  Moves , meters, and times fuel 

       to the injector nozzles.

e. Injector Nozzle-  Atomizes(fine spray) and 

      delivers fuel to cylinder in correct amount and

      pattern.



    3.  Liquid Petroleum (L P)




Parts/ Uses




a.  Pressurized Fuel Tank- holds reserve fuel for engine 



use. The pressure keeps the highly volatile gas in liquid 



form. A space for vapor is left at the top.

                           b.  Fuel Strainer-  cleans the liquid fuel. Normally has a 

                                solenoid valve to permit fuel flow only when ignition is

                                      turned on.

c.  Converter-  changes the liquid fuel to vapor by warming it 

                                 and then reducing the pressure of the vapor.

                           d.  Carburetor-  mixes the fuel vapor with air in the proper ratio 

                                for combustion.


G.  Hydraulic System



         1.  Open- center-  good for the operation of one function. 

                                    Complications arise when controlling more than one 

                                    Function. System gets complex.

2. Closed-center-  good for more than one function. 

      Accumulator “stores” energy. Safer because system still 

                                    operates after engine has been turned off.

                             Parts/ Uses




1.  Reservoir- stores the oil, keeps oil clean, free of air, and 

                                      relatively cool.

2.  Accumulator or Pump- Converts hydraulic energy to 

                                     mechanical energy.

                                3.  Cooler-  cools hydraulic oil.

3. Valves-  controls direction, flow rate, and pressure of hydraulic

                                    oil.

         5.  Lines-  connects hydraulic components for fluid flow. Under 

                                    high pressure. Do not check for leaks with hands. Use a 

                                    piece of cardboard.



         6.  Fluid-  hydraulic fluids lubricate, cool , and protect the system

                                    from rust and corrosion.



         7.  Filter-  cleans the fluid of contaminates.



         8.  Cylinders-  operate loads.

9. Motors-  provide continuous rotary output to equipment.


H.   Drive Train
                 Parts/ Uses

1.  Clutch-  transmits power from the engine to the transmission 

                                      and provides a means of starting and stopping power 

                                      flow to the transmission.

2.  Transmission-  train of gears that transfers and adapts the 

                                      engine power to the drive wheels.
3.  Differential-  transmits power from the output shaft of the 

                                      transmission to the drive axles. It allows the two drive

                                      wheels to rotate at different speeds while each still propels

                                      its share of the load.

   4.  Final Drives-  provides the final reduction in speed and 

        increase in torque to the drive wheels.

II. Have students participate in Operation Labs.
· Overview of labs:  Labs are listed in order.  Each student,  regardless of prior experience will proceed through the labs in order. Each lab must be mastered with a minimum of 80% to proceed to the next lab. Students will participate every lab time at the level they have attained after lab 4. Some may need time practicing after school to keep up with class. Students will be given a final lab grade for each lab completed as well as daily participation grades.  Beginning ability should be factored into final grade.  Some students will not reach the final lab in the time alloted but have participated and made progress. Any intentional breach of safety rules will result in student returning to lab 1 in after school remediation.
( Labs are listed in order, for simplicity all labs applicable  to  the entire TRACTOR OPERARATION AND MAINTENANCE COURSE are listed. Choose lab or labs to be used with this lesson and continue with future lessons as time allows. Labs are designed to follow the order suggested but alternating of labs with Tractor Operation and Maintenance class work is recommended.)

A. LAB 1- Tractor Driving Course Set-up 
      Set up tractor Course according to Ag Tractor and Machinery 

     Operation and Maintenance CDE Bulletin. 

B. LAB 2- Tractor Parts Identification 
1. Make tags for parts numbered 1-50

2. Gather students around tractor in a group.

3. Assign individual students to attach tag to the part identified by that number on the tractor as assigned by teacher sheet.  (if student does not know location of part-let other students direct them to part)

4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.

OR

1. Make tags for parts numbered 1-50

2. Teacher puts tags on selected parts

3. Assign student to find the part of the number you call out.
4. After students have tagged parts assigned- have them write down names of parts and uses of the part on following chart for study.
5. AFTER STUDENTS HAVE IDENTIFIED PARTS BY ONE OF THE METHODS- TALK ABOUT USES AND HAVE STUDENTS FILL OUT CHART
CHART

	Number of Part
	Name of Part
	Description/ Use(s)

	* =
	All Tractors may not have
	

	1
	Steering Wheel
	Turn steering tires (front usually)

	2
	Steering Tire (front)
	Direct tractor direction

	3
	Drive Tire (rear)
	Power Tractor

	4
	Seat
	Operator Comfort

	5
	Seat Belt
	Keep Operator in Safety Zone

	6
	ROPS
	Operator Safety (rollover protection)

	7
	Pinch Point(Safety) Labels
	Operator Safety(stay clear)

	8
	Warning Flashers
	Warns others of tractor in operation(amber)

	9
	Light Switch
	Turns light on/ off

	10
	Tail Light
	Indicated rear of tractor to traffic(red) (powered)

	11
	Headlights
	Light up front of tractor path(white)

	12
	Utility (work) Light
	Light up rear of tractor( equipment)

	13
	Reflector
	Reflects headlights from rear traffic(red)(unpowered)

	*14
	Left Turn Signal
	Indicates tractor turning left(amber)

	*15
	Right Turn Signal
	Indicates tractor turning right(amber)

	16
	Draw Bar
	Implement hook-up

	17
	Clutch pedal
	Engages/ disengages clutch for starting/ stopping tractor motion

	18
	Right Brake Pedal
	Locks Right Drive Tire (rear)

	19
	Left Brake Pedal
	Locks Left Drive Tire (rear)

	20
	Foot Throttle Pedal
	Increases tractor RPM (speed) (variable)

	21
	Hand Throttle Lever
	Increases Tractor RPM(speed) constant

	22
	PTO Control Lever
	Engages/ disengages PTO shaft

	23
	Gear Shift Lever
	Select Forward/ Reverse Gear

	*24
	Shuttle Shift Lever
	Shuttle from Forward to Reverse and Speeds without clutch

	25
	Shift Pattern Decal
	Provides gear position and speed(speedometer)

	26
	Key & Switch
	Engages power to parts from battery( may include solenoid for fuel shut-off)

	27
	Range Lever / Hi-Lo
	Select Range ( high/ Low) for gears

	
	Dash Gages
	

	*28
	a.  Air Filter Restriction
	Indicates air filter needs cleaning/ changing

	29
	b.  Coolant Temperature
	Indicates Engine operating temperature

	30
	c.  Hour Meter
	Indicates hours of operation of tractor

	31
	d.  Fuel Gauge
	Indicates amount of fuel in tractor tank

	32
	e.  Oil Pressure
	Indicates engine oil pressure

	33
	f.  Alternator/ Battery
	Indicates battery charge

	34
	g.  Tachometer
	Indicates engine speed in Revolutions per minute

	*35
	Manual Fuel Shut-off
	Pull to shut off Diesel Engine

	*36
	Parking Brake Lever
	Pull to set parking brakes when off tractor

	37
	Differential Lock Pedal
	Engage to lock drive axles together(positive traction)

	38
	Draft Control lever
	Controls lift arms when implement is in working position

	39
	Position Control Lever
	Controls lift arms when implement is in transportation position

	*40
	Remote Hydraulic lever
	Controls flow of hydraulic fluid to remote cylinders on implements

	*41
	Hydraulic Quick Coupling
	Provides connections for remote hydraulic hoses

	*42
	4 Wheel Drive Lever
	Engages front wheel assist to let front wheels pull

	43
	SMV Sign
	Required by law on vehicles operating on roads at less than 25 mph

	44
	Tool Box
	Storage of tools

	45
	Left Lift Arm
	Left hydraulic arm of three point hitch-hooking up implements

	46
	Right Lift Arm
	Right hydraulic arm of three point hitch-hooking up implements

	47
	Top Link
	Center hook-up point of three point hitch- adjust level of implement

	48
	PTO Cap
	Protects operator from PTO shaft when not in use

	49
	PTO Shield
	Protects operator from PTO shaft when in use

	50
	PTO Shaft
	Provides tractor power to implements and equipment

	51
	Transmission Dipstick
	Indicates level of transmission fluid

	52
	Rear End Dipstick
	Indicates level of Rear end oil

	53
	Engine Oil Dipstick
	Indicates level of Engine oil

	54
	Power Steering Dipstick
	Indicates level of power steering fluid

	55
	Pre- Cleaner
	Removes large particles from air before they get to the air filter- provides swirling action to air

	56
	Dust Unloading Valve
	Daily check point for air filter

	57
	Outer Air Filter(Primary)
	Provides air cleaning( filtration) for engine- removed dust and dirt(will get dirty)

	58
	Inner Air Filter (secondary)
	Provides safety filter for outer filter- (should never get dirty)

	58
	Muffler
	Provides quieter operation for engine and arrests sparks

	*59
	Muffler Cap
	Provides engine protection from rain/ particles entering engine when not running

	60
	Fuel Cap-Fill
	Provides access to fuel tank when off- protection when on

	61
	Hydraulic Filter
	Provides filtering(cleaning) of hydraulic fluid

	62
	Fuel Tank (Gravity feed)
	Provides fuel storage for tractor engine operation

	*63
	Fuel Filter- Water
	Separates water from fuel

	64
	Fuel Filter- Solid
	Filters (cleans) solids from fuel

	65
	Oil Filter
	Filters (cleans) solids from engine oil

	66
	Power Steering Pump
	Provides storage of power steering fluid and pressure for operation

	67
	Engine Oil fill Port/ cap
	Provides point of access for adding engine oil-protection when on

	TEST 1
	PARTS
	

	
	
	

	68
	Battery
	Provides power for operation of electrical parts

	69
	a.  Battery Caps- Fill
	Provides access to fill battery-protection when on

	70
	b.  Positive Battery Terminal
	Provides power from battery to electrical parts

	71
	c.  Negative (ground) Terminal
	Provides ground to tractor chassis

	72
	Radiator 
	Provides for removal of heat from engine

	73
	a.  Radiator Cap
	Provides system pressure, access to radiator for fill, protection

	75
	c.  Radiator Hoses
	Provide connection from radiator to engine

	76
	d.  Thermostat
	Keeps coolant in engine until operating temperature has been reached- controls engine temperature

	77
	e.  Fan
	Provides air flow through radiator for heat removal

	78
	f.  Fan Belt
	Connects engine power to auxillary equipment on front of engine

	
	g. Coolant pump (water pump)
	Circulates coolant through engine and radiator

	*79
	Carburetor (Gasoline)
	Provides mixing of air and fuel for gasoline engine

	*80
	Spark plugs (Gasoline)
	Provides fire to ignite gasoline

	*81
	Distributor (Gasoline)
	Provides ignition (fire) to spark plugs

	*82
	Injector Pump (Diesel)
	Meters diesel fuel to injectors and controls engine timiing

	*83
	Injector Nozzle (Diesel)
	Controls(sprays) fuel entering cylinder- for ignition and running

	ADD OTHERS AS NEEDED
	
	


C.    LAB 3- Operation of Tractor Controls- Have students operate the 

        following tractor controls with Tractor stationary.

5.  Key Switch- Cranking

6. Hand Throttle

7. Foot Throttle

8. PTO

9. Hydraulic Lift

10. Headlights

11. Warning Lights

12. Gear Patterns

13. Range Patterns

14. Brakes- Separate

15. Clutch Pedal

16. Parking Brake

17. Differential Pedal
18. Blinkers (opt)
19. Horn (opt)
D.
LAB 4- Tractor Operation
Set up 5 poles in a straight line approximately twenty feet apart. 

Teacher should ride with student until student has proven ability to operate tractor safely !

20. Pole Course 1- Tractor Only- Forward and Reverse

     weave through course in low range ( gear 1-3). May have
   students stop and shift to high range –low gear. Have students drive tractor around poles to opposite end of the course (with teacher on board for safety) . Student should touch last post with front of tractor, then return to the point of origin in reverse. 

21. Pole Course 2-  Tractor with two wheel trailer.  Weave

     between stakes making wide turns.  Make wide turn at end

     and return still in forward direction. (DO NOT ATTEMPT TO BACK AT THIS POINT!) 
                              

a. Skills obtained:

1) Clutch Operation

2)  Brake Operation

3) Gear Selection

4) Range Selection

5) Accelerating

6) Braking

7)  Maneuvering

a) Forward movement

b) Reverse movement

b. Skills Graded for elevation to next lab at 80 % 

    minimum.
1)  Operation of:

 





a)  Hand Throttle

      b)  Foot Throttle

      c)  Steering

      d)  Clutch

      e)  Brakes

2)  Safety

a)  Speed

b)  Seat Belt
c)   Proper Dismount
             E.
LAB 5- Tractor Operation

Maneuvering Tractor/ Trailer through the Curve.  Have student maneuver tractor and two wheel trailer through the curve of the tractor course set up in lab 1.  Teacher and student have option of teacher riding on tractor if teacher has approved individuals safety in preceding lab.

Score lab by number of markers scraped or knocked down and safety ( seat belt, speed, etc).  Student must attain a mastery of at least 80% to move to next lab.

  F.
LAB 6- Tractor Operation


Overview of lab 6:  Student will begin with trailer and tractor in course barn set up in lab 1.  The student will hitch up the trailer, 

mount the tractor properly, fasten their seat belt, crank the tractor, select a range (low) and a gear(1-3), release the parking brake, and pull out of the barn.  Student will proceed to boundary marker( 100 ft from back of barn as set up in lab 1), STOP, select reverse gear(low range) and back trailer to post teacher has set up in the center of the barn located in front of the barn. (Teacher may option to ride with student to teach them to back or give directions from the ground).  Students will back to pole until they can center the pole on the back of the trailer.  The teacher will then move the post and allow student to back into barn.
1. Hitching/ Unhitching Trailer

2. Pulling out of Barn

3. Backing the Trailer to post.
4. Backing Trailer into barn.( 12 “ clearance)
5. Separating Brakes (Backing with Brakes)

G. LAB 7- Tractor Operation

 Driving entire tractor course as set up in lab 1.

 Lab overview:  Student will begin with the tractor only at designated starting/ ending point as provided for in the Tractor Operation and Maintenance CDE Bulletin. (opposite , facing the barn). The two wheel trailer will be in the barn. The student will crank the tractor, select a range and gear, release the parking brake and proceed at a safe speed to the barn containing the trailer. They will then back the tractor into the barn, shut off the tractor, lock the parking brake, release their seat belt, and exit the tractor correctly.  The student should then proceed to attach the trailer to the drawbar of the tractor.  Once the trailer has been attached, the student will mount the tractor and proceed as outlined in the procedure used at the beginning line to pull the tractor and trailer out of the barn.  Once out of the barn, the student will proceed to pull the trailer through the 15 degree curve, return the trailer to the barn, unhitch , and return the tractor to the starting point.

Student should be graded according to score sheet contained in Tractor Operation and Maintenance CDE Bulletin.

Summary                                                                                                        

An understanding of the components of the major tractor systems is a necessary part of being able to maintain, service, troubleshoot, and repair these machines.  Developing a basic understanding of the parts and uses of the major tractor systems will enable you to carry on a successful maintenance program resulting in better machine performance and useful life. 

Evaluation

Written test

Laboratory activity
Individual Learning Activity

Lesson:
Identifying Tractor Power Systems
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. To gain an understanding of the major tractor 

systems and how they relate to tractor power.

2. To identify components of major tractor systems.

3. To identify the uses of major tractor system components.
4. To correlate major tractor system parts and functions to servicing and maintaining tractors.
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Identifying Tractor Power Systems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. To gain an understanding of the major tractor systems and how they relate to tractor power.

2. To identify components of major tractor systems.

3. To identify the uses of major tractor system components.
4. To correlate major tractor system parts and functions to servicing and maintaining tractors.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero

 Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Identifying Tractor Power Systems
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. To gain an understanding of the major tractor systems and how they relate to tractor power.

2. To identify components of major tractor systems.

3. To identify the uses of major tractor system components.
4. To correlate major tractor system parts and functions to servicing and maintaining tractors.
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

What are the major tractor power systems and how do they work?
Vocabulary
Intake System

Exhaust System

Lubricating Systems
Electrical System

Cooling Systems
Fuel Systems
Hydraulic System
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